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@ Improvements In or relating to battery pack arrangement. 



(57) The present invention provides a battery pack 
anrangement of standard 3-terminal, for 
example camcorder battery configuration. This 
enables the use of the battery pack as both an 
intelligent and non-Intelligent pack which can 
function nonmally on standard camcorder type 
devices and also can communicate with intelli- 
gent equipment or devices and display charge 
status without the need Jor additional battery 
pack terminals. The battery pack includes a 
negative and a positive terminal for supplying 
the equipment or. device with a voltage from the 
cells and a "T" terminal that permits themnal 
measurement of the cells. 

It is proposed that this standard themnal 
measurement terminal of the battery pack be 
used as a multipurpose terminal, operating nor- 
mally as a thenmal measurement means and as 
a themnal measurement means and then as a 
data port or charge control output when used 
by a computer, a charger or other Intelligent 
device or equipment. The battery pack Is cap- 
able of communicating with the device using 
predefined digital code(s) placed on the mul- 
tipurpose terminal by the intelligent device. This 
will typically be a request, a transmission of a 
certain amount of information in a short time 
period concerning for example the state of 
charge of the cells or an output charge control 
signals. The device will then respond by trans- 
mitting the requested data along the multipur- 
pose terminal. In the absense of digital data on 
the multipurpose temiinal the intelligence with- 
in the battery pack returns the "T " terminal to 



the default standard state thus reverting Its use 
to thermal measurements of the cells. 
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This invention relates to innprovements in or re- 
lating to battery packs, particularly to those recharge- 
able battery packs which can be used both in intelli- 
gent and non-intelligent devices. Intelligent devices 
Include those which are capable of transmitting or re- 5 
ceiving digital data, monitoring battery parameters 
etc. 

It is known to provide a battery pack for many de- 
vices. One particular application for which a battery 
pack is required is a device which is intended to be io 
either hand held or portable. Portable video cameras, 
or camcorders as they are now more commonly 
known, are generally provided with a battery pack. 
This pack is used to power the device and is replaced 
when the battery voltage has fallen below the thresh- is 
old value representing the lower state of charge limit 
that is safe for operaton of the device and for longevity 
of the cells. There Is generally a warning signal pro- 
duced by the device that the battery is reaching this 
threshold. The operator then removes the discharged 20 
battery pack, recharges it and replaces it on the de- 
vice (or places another charged battery pack on the 
device). There is no damage to the stored images on 
the video tape should the charge within the battery 
pack fall to a level at which the camera ceases to op- 25 
erate. There are other devices such as, for example, 
radios, portable television sets, portable telephones 
and the like where loss of battery power would cause 
no damage to the device or any information stored in 
relation to the device. 30 

Certain battery powered devices are much more 
sensitive to loss or drop of battery power. Such devic- 
es include portable computers and other intelligent 
devices. Here it is essential that the computer moni- 
tors the the state of charge of the battery pack to en- 35 
sure that there is always sufficient power for the ap- 
plication under current use by the computer. To faci- 
late this, battery packs are now containing intelli- 
gence that accurately calculates their state of charge, 
and includes a data bus through which it can commu- 40 
nicate this state of charge and other data, for exam- 
ple, cell temperature, voltage, current present capaci- 
ty and useage history, to the computer. This enables 
the computer to track and indicate to the user the 
state of charge of the battery pack and when a tow 45 
battery power situation is occuring, to shut down op- 
erations in a timely manner and take all necessary 
precautions to ensure that the information and data 
stored in its volatile memory is not lost Also, through 
the addition of LEDs or LCD on the battery pack, in- so 
formation regarding the charge (or other) status may 
be displayed even when the device is switched off. To 
this end It is therefore currently necessary to provide 
an "intelligent battery pack" for computer and like ap- 
plications and a "non-intelligent battery pack" for ap- ss 
plications not designed for digital communication with 
the battery pack. This means that if the user has one 
of each type of device he will require different battery 



packs for each device. This obviously can increase 
the cost to the user since he will require two battery 
packs. It will also be cost effective for the battery pack 
manufacturer and end equipment manufacturer to 
utilise an existing high volume standard battery pack 
format. 

The majority of camcorders use standard pinout 
3-terminal video battery packs; examples of these 
are the Sony and Panasonic arrangements. These 
battery pack are in very high volume production. They 
have the following terminals, the positive (+ve) and 
negative (-ve) ones that supply power to the devices 
and the T" terminal that provides a means of meas- 
urement of the cell temperature. The 'T" terminal is 
connected to a component such as a thermistor 
whose resistance varies in a known manner with in- 
creasing and decreasing temperatures at 25 Centi- 
grade this resistance can be for example 10 KO. Fig- 
ure 1 is schematic diagram of a battery pack including 
this temperature terminal. The battery pack 10 in- 
cludes a positive terminal 12, a negative terminal 14 
and the temperature terminal 16. The positive and 
negative terminals are respectively connected to the 
positive and negative terminals of the battery, a ther- 
mal protection switch 19 is present in the current path 
and is locally juxtaposed on the ceils alongside the 
temperature 'measuring device, for example, a ther- 
mistor 20 which is connected to the batter/s "T" ter- 
minal 16. 

One object of the present invention is to provide 
a battery pack whteh can be used with both intelligent 
and non-intelligent devices. This enables the user to 
be able to interchange the battery pack from one de- 
vice to another. 

According to one aspect of the present invention 
there is provided a battery pack arrangement having 
a switching means capable of switching the operation 
of the battery pack from one mode to another in re- 
sponse to an external signal generated by equipment 
being powered by the battery pack. 

The battery pack of the present invention is inter- 
changeable between both intelligent and non-Intelli- 
gent devices and is capable of identifying which par- 
ticular device it is connected to at any one time 
through the use of the multipurpose "T" terminal. 

Reference will now be made, by way of example, 
to the accompanying drawings, in which:- 

Figure 1 is a circuit diagram of a prior art battery 

pack; 

Figure 2 is a circuit diagram of a first embodiment 
of the present invention; and 
Figure 3 is a circuit diagram of a second embodi- 
ment of the present invention. 
Figure 2 shows a circuit diagram of one embodi- 
ment of the present invention. The battery pack can 
be of any suitable shape or size to be connectable in 
use with the device it is intended to power or with a 
battery charger to facilitate recharging of the cells. 
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The battery cells and associated circuitry are housed 
in a casing (not shown). The casing is generally de- 
signed to be of such a shape that it conforms with the 
device In which It is to be used. On the outside of the 
battery pack casing are three terminals. These are H- 5 
lustrated in Figure 2 and consist, a positive terminal 
22, a negative terminal 24 and a third multipurpose 
terminal 26. The details of terminal 26 will be descri- 
bed In more detail below. The terminals are oriented 
such that when the battery pack is plugged into the io 
device to be powered or Into the battery charger the 
terminals make electrical and physical contact with 
either. The Internal circuitry of the battery pack is also 
illustrated in Figure 2. The cells 18 are arranged in 
series and/or parallel such that a certain voltage is is 
provided by the battery pack. 

The thermal switch 1 9 is located against the cells 
and Is connected such that the battery current flows 
in series with it before reaching the battery power ter- 
minal. When the temperature of the cells exceed a 20 
predetermined value or when the icurrent exeeds a 
predetermined value the thermal switch opens there- 
by Interrupting the cunrent flow. Aj3 additional multi- 
plexing switch 32, shown as a solid state device, is 
used In a parallel connection with the thermistor as 25 
shown in Figure 2 or in series with the thermistor as 
shown in Figure 3 to implement the multipurpose ef- 
fect of the "T" terminal. 

The battery pack further includes a microproces- 
sor based circuit 30 which is capable of management 30 
of the battery functions. The addition of the micropro- 
cessor makes the battery pack an "intelligent battery 
pack". Such Intelligent battery packs are described In 
more detail in co-pending applications EP-A- 
92402955.6 and FR-9306592. The intelligent battery 35 
pack Is able to provide charge control during recharge 
of the cells, charge monitoring during discharge and 
charge (for the rechargeable battery pack), display 
battery conditions and possibly transmit the battery 
conditions to external device devices or equipment. 40 
The microprocessor may be replaced with a micro- 
computer of the microcontroller type or an ASIC chip 
designed for dedidicated battery management con- 
trol functions. The microcontroller circuitry is con- 
nected to both the negative and positive terminals 45 
and the 'T" terminal and the multiplexing transistor 
switch 32. 

When the transistor is off the 'T" terminal acts as 
though It is directly connected to thfe thermistor. Thus 
the battery pack can act as a non-intelllgeht battery so 
pack and thermistor can be accessed for cell temper- 
ature measurement through the rneasurement of its 
resistance. The microprocessor does not contribute 
to the function of the battery pack In this mode, apart 
from In those activities listed above and described in ss 
our copending applications. On the other hand when 
a pullup voltage or constant current is connected to 
the T" terminal and the transistor 32 is switched on 



and off such as to provide information (digitally or in 
an analog manner), the battery pack is capable of op- 
erating in a substantially different manner. At room 
temperature the thermistor resistance used in the 
standard video pack is typically 10 KO. When the 
transistor 32 is on, Its resistance is typically less than 
50 The pull-up voltage or constant current at the 
device Is chosen to enable differential of the logical 
1 and 0 states over the desired operating temperature 
ranges. Once the device generates a signal, for ex- 
ample requesting the microprocessor to transmit the 
state of charge of the battery, that is recognised by 
the microprocessor communication between the mi- 
croprocessor and the device is established. At the end 
of the data exchange period, the pullup voltage or cur- 
rent is removed and the 'T' terminal can be once 
again used for cell temperature measurements. The 
same battery pack can be used for both Intelligent 
and non-intelligent devices with typically (but not nec- 
essarily) the intelligent device initiating communica- 
tion on the multipurpose 'T" terminal /data bus of the 
battery pack. 

In another embodiment shown In Figure 3 the 
multiplexing transistor 32 is in series with the therrnls- 
tor 20. In this embodiment the ON state of the tran- 
sistor 32 is the normal default mode. Cell temperature 
measurements can be made through the "T" terminal. 
On the otherhand when there is a pull-up voltage or 
constant current on the T" terminal switching the 
transistor on, the microprocessor can switch the tran- 
sistor 32 on and off such as to provide digital informa- 
tion to the device then revert the ON state, ready to 
accept Information or ready for cell temperature 
measurements. Again the multiplexing transistor per- 
mits the intelligent device to use the 'T" terminal as a 
data bus thus realising an intelligent battery pack or 
as a non-intelligent pack where no data exchange is 
required. The transistor switch 32 is shown external 
to the microcontroller for clear Illustration of the prin- 
ciple; for cost savings it may be incorporated within 
the microcontroller or ASIC circuit. The choice of ser- 
ies or parallel irnplementation of the multiplexing tran- 
sistor switch is decided upon depending on the de- 
fault state of this transistor, its ON resistance, the re- 
sistance range of the thermistor and other circuit de- 
sign specifications. 

Clearly it may be possible to implement the in- 
vention using different basic circuitry. However, a 
long as the circuitry Is capable of identifying the type 
of device the battery pack is being used for, the bat- 
tery pack will be able to operate in the required man- 
ner. The microprocessor may be combined with devic- 
es other than a transistor to enable facilation of the 
Invention. The external casing of the battery pack 
may vary from that described and shown as long as 
the three terminals are provided. The same casing 
will however be used for both intelligent devices and 
non-intelligent devices. 
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In the present invention the casing Is shown as 
having three terminals. Clearly this number is the 
minimum requirement. There may be embodiments 
where further terminals are required which are not as- 
sociated with the operations described herein. In ad- 
dition the scheme described herein may be used with 
other "Intelligent battery packs" other than that de- 
scribed in our co-pending applications.' 



Claims 

1. A battery pack arrangement having a switching 
means capable of switching the operation of the 
battery pack from one mode to another in re- 
sponse to an external signal generated by equip- 
ment being powered by the battery pack. 

2. The battery pack of claim 1 , wherein the battery 
pack includes a casing adapted to mate with the 
equipment and make physical and electrical con- 
nection thereto. 

3. The battery pack of claim 1 or claim 2, wherein 
the battery pack includes a negative (24), and a 
positive (22),terminal which make electrical con- 
nection with respective terminals of the equip- 
ment. 

4. The battery pack of any preceding claim, further 
including a multipurpose terminal (26) capable of 
operating in a first mode when connected to a 
first type of equipment and capable of operating 
in a second mode when connected to a second 
type of equipment and interchangeable from the 
first mode to the second mode in response to a 
signal generated by one of the types of equip- 
ment. 

5. The battery pack of claim 4, wherein the first type 
of equipment is intelligent and produces said sig- 
nal and wherein in the first mode the multipur- 
pose terminal (26) acts as data bus. 

6. The battery pack of claim 4 or claim 5, wherein 
the second type of equipment is non-intelligent 
equipment and wherein in the second mode of op- 
eration the multipurpose terminal (26) acts as a 
thermal isolation means which open circuits the 
battery pack if the temperature of the cells ex- 
ceeds a predetermined threshold. 

7. The battery pack of any preceding claim, wherein 
the switching means include a microprocessor 
device (30) and a transistor device (32). 

8. The battery pack of any preceding claim for use 
with both a video camera and a computer. 



9. Portable electrical apparatus adapted to receive 
a battery pack according to any preceding daim. 
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(57) The present invention provides a battery pack 
arrangement of standard 3-terminal, for example cam- 
corder battery configuration. This enables the use of the 
battery pack as both an intelligent and non-intelligent 
jDack which can function normally on standard camcord- 
er type devices and also can communicate with intelli- 
gent equipment or devices and display charge status 
without the need for additional battery pack terminals. 
The battery pack includes a negative and a positive ter- 
minal tor supplying the equipment or device with a volt- 
age from the cells and a "T" terminal that permits thermal 
measurement of the cells. \ 

It is proposed that this standard thermal measure- 
ment terminal of the battery pack be used as a multipur- 
pose terrtiinal, operating normally as a thermal meas- 
urement means and as a thermal measurement means 
and then as a data port or charge control output when 
used by a computer, a charger or other intelligent device 
or equipment. The battery pack is capable of communi- 
cating with the device using predefined digital code(s) 
placed on the multipurpose terminal by the intelligent 
device. This will typically be a request, a transmission 
of a certain amount of information in a short time period 
concerning for example the state of charge of the cells 
or an output charge control signals. The device will then 
respond by transmitting the requested data along the 
multipurpose terminal. In the absense of digital data on 



the multipurpose terminal the intelligence within the bat- 
tery pack returns the "T" terminal to the default standard 
state thus reverting its use to thermal measurements of 
the cells. 
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